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(54) GOLF CLUB HEAD AND ITS MANUFACTURE 

(57)Abstract: 

PURPOSE: To provide a golf club head which is 
lightweight, possesses the high strength, large degree of 
freedom in designing, small vibration damping rate, and 
permits the easy post working and correction of bending, 
and the manufacturing method of the golf club head. 
CONSTITUTION: A golf club head 10 is formed hollow 
from a fiber-reinforced plastic (length of the reinforcing 
fiber is at least 0.5 inch) containing a thermoplastic 
engineering plastic as matrix. 
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* NOTICES * 




JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The golf club head which consists of fiber reinforced plastics which make thermoplastic 
engineering plastics a matrix, and is characterized by being hollow-like. 
[Claim 2] The golf club head according to claim 1 whose strengthening fiber used for fiber 
reinforced plastics is die length of 0.5 inches or more. 

[Claim 3] The process of the golf club head which produces the core part material of the hollow 
of the golf club head configuration which consists of plastics, carries out the laminating of the 
prepreg which becomes this core part material from strengthening fiber and thermoplastic 
engineering plastics, and is characterized by carrying out hot forming, applying a pressure 
towards the method of outside from a way among preforming objects while building a preforming 
object, putting this preforming object into a die and heating at temperature higher than the heat 
deflection temperature of core part material. 

[Claim 4] The process of the golf club head according to claim 3 which is that in which 
thermoplastic engineering plastics have the heat deflection temperature of 140 degrees C or 
less. 



[Translation done.] 



http://www4.ipdl. ncipi.go.jp/cgi-bin/tran_web_cgi„ejje?u=http%3A%2F%2Fwww4.ipdl.. 



2005/05/16 



, ^,06-0,86841 ,A [DETAILED DESCRIPTION] 1 /4 <*— v 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 




DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] It is the product made from fiber strengthening thermoplastics 
(henceforth FRTP) which makes a matrix thermoplastic engineering plastics (henceforth 
engineering plastics), and this invention is lightweight, can perform correction of post processing, 
bending, etc., and its reinforcement is high and it relates to a golf club head with a large design 
degree of freedom, and its process. 
[0002] 

[Description of the Prior Art] conventionally, as a golf club head, products made from metal, 
such as a product made from fiber reinforced plastics which made (1) epoxy resin the matrix, (2) 
stainless steel, and an aluminium alloy, the product made from (3) persimmons, the product made 
from (4) staple-fiber reinforced plastics, and ** are known. Moreover, JP,1-1 85274,A is known 
as a process of the golf club shaft made from FRTP. 
[0003] 

[Problem(s) to be Solved by the Invention] However, the thing made from fiber reinforced 
plastics which made the epoxy resin of (1) the matrix cannot perform correction of bending by 
post processing, configuration attachment, etc., and periodic damping is remarkable and cannot 
convey feeling of the impact of a hit ball to a hand easily. The thing made from the metal of (2) 
has large weight, and its degree of freedom of a design is small. The thing made from the 
persimmon of (3) cannot perform post processing and correction. Reinforcement runs short, 
thickness becomes thick and the thing made from the staple fiber reinforced plastics of (4) has 
the small degree of freedom of a design. **** — there is a fault, respectively. 
[0004] Moreover, in the process of the above-mentioned FRTP shaft, since tension will not get 
across to internal strengthening fiber and it will not be in turgescence, there is un-arranging [ by 
which the reinforcement effectiveness is not fully demonstrated ]. 

[0005] When this invention person etc. improved the manufacturing technology of the above- 
mentioned shaft, heightened the tension of the strengthening fiber of FRTP and the club head 
was built, he thought that faults, such as the conventional metalhead and a persimmon head, 
were cancelable. 

[0006] This invention was made based on the above-mentioned idea, and it is lightweight, 
reinforcement is high, a design degree of freedom is large, and periodic damping is small, and it 
aims at offering a golf club head with still easier correction of post processing, bending, etc., and 
its process. 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the golf club 
head concerning this invention It is the thing of the shape of hollow which consists of FRTP 
which makes thermoplastic engineering plastics a matrix. Moreover, the process While the core 
part material of the hollow of the golf club head configuration which consists of plastics is 
produced, the laminating of the prepreg which becomes this core part material from 
strengthening fiber and thermoplastic engineering plastics is carried out, and building a 
preforming object, putting this preforming object into a die and heating it Hot forming is carried 
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out at temperature higher tharTOie heat deflection temperature of core part material, applying a 
pressure toward the method of outside from a way among preforming objects. 
[0008] This invention is explained in detail below. The club heads of this invention are the mold 
goods of the hollow of FRTP which makes engineering plastics a matrix, and the percentage of 
the fiber in 0.5 inches or more and FRTP of the die length of fiber is 40 - 80vol%. 
[0009] As core part material used for this invention, the resin of the melting point higher than 
the engineering plastics of FRTP by which a laminating is carried out is used for this front face. 
[0010] Moreover, as thermoplastic engineering plastics used by this invention, nylon 6, Nylon 66, 
Nylon 11, polybutylene terephthalate, polyoxymethylene (acetal resin), a polycarbonate, modified 
polyphenylene oxide, polyphenylene SURUFAIDO, a polyether ether ketone, a polyether ape 
phon, etc. are raised, and especially the heat deflection temperature (ASTMD648 and 
18.6kg/cm2) is suitable for a thing 140 degrees C or less. These may be used independently and 
may be used as two or more sorts of blend polymer. 

[001 1] As strengthening fiber used, carbon fiber, an aramid fiber, a glass fiber, etc. may be raised, 
for example, and any of these independent use or two or more sorts of concomitant use are 
sufficient. The die length of the above-mentioned fiber needs to be 0.5 inches or more. The 
reinforcement of FRTP from which die length is obtained by less than 0.5 inches falls. Moreover, 
although roving which arranged much fiber of a book in the one direction is mainly used as a 
gestalt of strengthening fiber, a roving cloth etc. can be used in addition to this. 
[0012] The process of the golf club head of FRTP which consists of the above-mentioned 
strengthening fiber and thermoplastic engineering plastics is performed as follows. First, the 
above-mentioned resin for core part material is fabricated, and the core part material of the 
hollow of a club head configuration is fabricated. Moreover, prepreg is performed by the approach 
of sprinkling the thermoplastic engineering plastics of the shape for example, of powder on 
strengthening fibrous, carrying out heating fusion and infiltrating fiber, the approach of fibrosing 
thermoplastic engineering plastics and roving-izing this with strengthening fiber, etc. 
[0013] As for the amount of the strengthening fiber in the above-mentioned prepreg, about 40- 
80vol% is desirable. Moreover, as a gestalt of prepreg, there is the shape of the shape of a sheet 
and a tape etc. 

[0014] For fabricating a club head using the above-mentioned ingredient, it is carried out as 
follows. First, as shown in drawin g 1 , the resin for core part material is fabricated and the core 
part material 1 of club head configuration hollow is fabricated. The thickness of this core part 
material 1 should just be thickness from which internal pressure is held at a next process. 
Moreover, in order to hold a configuration, inside, the ingredient of taking out after sand etc. is 
made into a click vacuum, and a configuration is held. 

[0015] Subsequently, the laminating of the tape-like prepreg 2 is twisted or carried out to this 
core part material 1. Under the present circumstances, in the case of sinking-in prepreg, it 
twists as a heating softening condition. Under the present circumstances, it considers as two or 
more layers, twists, and is made, as for a direction, for the direction of the strengthening fiber of 
prepreg 2 to cross in the shape of a mesh in 0-90 degrees at random so that the number of 
layers with a volume of prepreg may serve as desired thickness. 

[0016] Subsequently, it may heat to the temperature in which holds in a heating furnace and the 
core part material 1 does not carry out melting degradation more than the melting temperature 
of engineering plastics, and you may turn prepreg 2 melting 1. The preforming object 4 shown in 
drawin g 2 is acquired after cooling. The strengthening fiber in the prepreg of the above- 
mentioned preforming object 4 in this condition is in the relaxation condition which still loosened. 

[0017] Subsequently, it equips with this preforming object 4 in the die 5 carried out 2 ****s as 
shown in drawin g 3 . Inside 5a of a die 5 is greatly formed so that the external surface of the 
above-mentioned preforming object 4 and an about 1mm gap may be formed, and the 
configuration of the inside has become what copied correctly the configuration of the external 
surface of the head made into the purpose. 

[0018] Moreover, two or more exhaust hole 6 — which carries out opening is formed in that 
inside 5a at this die 5, and these exhaust holes 6 are connected to the exhauster (not shown) 
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7. hiMhermore, such the die 5 whole is stored inth 



through the exhaust pipe 7. FuKnermore, such the die 5 whole is stored inthe autoclave 8 as a 
heating pressurizer. The interior of this die 5 is equipped with the preforming object 4, regio- 
oralis 1a of that core part material 1 is closed to regio-oralis 5b of a die 5, and a die 5, the 
preforming object 4, and the opening of a between are closed for the inside of the preforming 
object 4 with a wrap by the core part material 1. 

[0019] While operating said exhauster and exhausting the air of the gap of a die 5 and the 
preforming object 4 in this condition, heating pressurization of the autoclave 8 interior is carried 
out at temperature higher than the heat deflection temperature of the core part material 1 . As a 
pressurization medium in this case, although gases, such as air, are sufficient, you may be liquids, 
such as polyethylene-glycol water oil. 

[0020] With this heating, the core part material and prepreg of the preforming object 4 will be 
pressurized by exhaust air and pressurization towards the method of outside from that inner 
direction, and an allocated type is carried out to the configuration where the dimension met the 
configuration of inside 5a of breadth and a die 5 while they will be in a melting condition. At this 
time, the strengthening fiber within the preforming object 4 also tends to receive the force of the 
direction of the method of outside in coincidence, and it is going to spread similarly, and will be 
from a relaxation condition in turgescence without looseness. 

[0021] If the inside of an autoclave 8 is cooled with this pressurization condition maintained, 
while strengthening fiber has been turgescence, it will be fixed in the engineering plastics of a 
matrix. Subsequently, in a die 5, if it releases from mold, drawing and the club head 10 shown in 
drawing 4 will be obtained from an autoclave 8. Since the whole serves as thermoplasticity, by 
heating, it turns at this club head 10 freely, and its correction of include angles, such as a rye 
angle and a face angle, is easily possible for hosel section 10a of a crab shaft. 
[0022] Moreover, since the strengthening fiber of tension strong in engineering plastics is being 
fixed in all directions, the reinforcement effectiveness is fully demonstrated, and the club head 
built by the above-mentioned process has the small deformation to external force, and serves as 
high rigidity. 

[0023] It is very important and the heat deflection temperature of the ingredient plastics in the 
above-mentioned process, the temperature which creates a preforming object, and the 
temperature of an autoclave are the heat-resistant temperature of core part material. — It is 
the heat deflection temperature of A engineering plastics. — When B, it is required to be A>B 
and, as for B, it is desirable from actuation etc. that it is 140 degrees C or less. Furthermore, 
temperature when twisting prepreg around core part material — C (temperature of the heating 
furnace when forming a preforming object — D) 

Whenever [ stoving temperature / of an autoclave ] — It is A>E>C>=B when E. (A>D>B) 

It comes out and a certain thing is required. 

[0024] 

[Example] An example is shown below. 

(Example 1) The click vacuum packing of the sand was carried out to the core part material 
smaller than this made of silicone rubber by similarity with the ready-made metalhead. The 
thickness of this core part material was about 0.5mm. Amount of fiber 60Vol%, the weighing 
capacity of 220g/m2 which infiltrated the polycarbonate into carbon fiber roving on the other 
hand The prepreg tape was prepared. The heat deflection temperature of the matrix of this 
prepreg is 134 degrees C. This prepreg was held at 180 degrees C, and cooling solidification was 
twisted and carried out so that a direction might be variously changed into the external surface 
of the above-mentioned core part material and the whole might become 1 2 layers on it at 
homogeneity. 

[0025] As shown in drawin g 3 , while equipping with this preforming object the die which has the 
same inner form as a metalhead's appearance, that regio oralis was closed to the regio oralis of a 
die 5. Subsequently, while putting this into an autoclave and decompressing between a die and 
preforming objects to about 5 mmHg(s), it is the internal pressure of an autoclave 10kg/cm2 It 
pressurized, and it cooled, after carrying out heating pressurization for 1 hour at the temperature 
of 270 degrees C. 

[0026] Thus, to the above-mentioned metalhead's weight being 200g, the obtained club head is 
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e^^^arply, periodic damping was small and n^^:> 



160g and was lightweightHzecrenarply, periodic damping was small and rigraity was able to make 
freely include-angle correction of hosel section 10a highly again. 

[0027] (Example 1 of a comparison) Except having used the thing with a die length of 0.3 inches 
as carbon fiber, it was made the same as an example 1, and the club head was produced. The 
compressive strength of this club head was 70% of the club head of an example 1. 
[0028] 

[Effect of the Invention] As explained above, since it is built by this invention in the engineering 
plastics matrix after strengthening fiber has become it tense, it is lightweight, reinforcement is 
high and post processing and correction are possible, and a club head with small periodic 
damping is manufactured, and it becomes the golf club head with which the property of FRTP 
was fully demonstrated. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawing 1] It is drawing of longitudinal section of a club head showing a process until it builds a 

preforming object in the approach of this invention. 

[ Drawing 2] It is drawing of longitudinal section of a preforming object. 

[ Drawin g 3] It is drawing showing the condition of having equipped with the preforming object in a 
die. 

[ Draw ing 4] It is drawing of longitudinal section of a club head. 
[Description of Notations] 

1 [ — A preforming object, 5 / — A die, 5a / — An inside, 5b / — The regio oralis, 6 / — An 
exhaust hole, 7 / — An exhaust pipe, 8 / — An autoclave, 9 / — A bag body, 9a / — The regio 
oralis, 10 / — A club head, 10a / — Hosel section ] — Core part material, 2 — Prepreg, 3 — 
Non-[ heat-resistant ] adhesive tape, 4 



[Translation done.] 




http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgLejje 



2005/05/16 



<J9)B*S«HfrJr (J P) 02) & H |^ ^ $| (A) CinttfttMUHl** 

^¥6-86841 

(43)i>MB ¥$ 6^0994) 3 29 B 



A 6 3 B 53/04 
B 3 2 B 5/02 


A 

r> 

A /UJb — 4r 


r 1 

4 


tXyPJ^ <T* IS mT 




^gg^R— 188442 


fTi"\ tii era i 

UlJttiBSA 


000004075 










(22)tfaSIB 


¥^4^(1992) 7^15 B 


































(72)§£HJ^ 
















































(74)ftgA 


#s± mm. jess: en 2 40 



(54) [fgHjW^] d;u7^7^-yK*J:tf*<OSS 



(57) BSKr] 

[sag e»T\ iaa&w«<, «ti-eajw*a<, 
mm: mm®.*- y v-r y > y ^ * & v 




(2) 



1 

z^bvvt* t~t summits ttvtfrbtevtp 
jf&Kitf. o. 5>f>*j^©*ST?&s»:^iBai8© 

[If#^3] ^^'y^jb^J&Srr^^^v^^ 
»J ffit ^l?»-r -5 lc : 5HB«J^® 

[000 1] 20 
^^h-rs^f^^^tt^x^^f (WT, FR 

[0 0 0 2] 

( l ) xtf* S/JSjflg & v h u >v * x £ L fcWm&it-f^ 
■X^vtm.^ (2) ^f>Wffl, 7;i/5-fA^ 30 

z<D*#)\m. (3) ^-s/^>» (4) mmmt 

•f'ZT&vZTL <D%<Dim*>ftX^Z>. FRT 
P§^b7*57^:7 h©§^£UT#lfi¥l - 1 8 
5 2 7 4#^^P^4xT^-5o 
[0 00 3] 

[|B$#fl¥&b«fce>£-t-5gfigl] L^Lfc#*>, (1) 

y9W0>*i<z>ii* sanxtcisffitf. JWk-3V%&MlE 

^$r#lCfeilC<^«, (2) (D^^;i/^CD%©«fi4 40 

i8ltcoeffiS*vjN$^ 0 (3) <zv\-s^> 
fitftlX, «iE#ffi*fcv\ (4) 
5frffc75X^>v^i&D*jtfH4, SilAWU 0UJP2>W 

So 

[0 0 0 4] ££±ieFRTPi/-v:7 Ntf>§^tC33^T 

So 

[0 0 0 5] *«W«<W*. ±8BS/*7 h©S&i&fl5S: 50 



6 - 8 6 8 4 1 

2 

sau FRTP®ga«fc«t«i«)aiAS:i««)T, *57^ 

[0 0 0 6] *589Hi±ffi®#AJCiSr5^T3&Snfe%» 

[0 0 0 7] 

>7^&vhUy?X£-tSFRTPJ;U&S*^© 

gp^tc^bmmt^ffittx^^v^^^i.T'u yuy 
[0008] &cr*mizm-L<®ffl-?z. *m&9 

^zf^y Ffix^T^SrvhUy^h-fSFRTPGD 
F R T P ^<Dj»©f0^ti, 4 0 ~ 8 0 v o 1 %T& 

So 

[0009] *|S9iK:fflv^e)ti*»fi*i:LTt*, ^tf) 

*® ICffijl 3*lSFRTP<7)x>^ p 9«fey]St tRL&affl 
Bg#/8^e>ftS. 

[ooio] *i6^-effl^e>ti-&^«r^ttx>^ 

5£L-a4, -r^uy%, t-fn>66, -t^nyi 
i, jKU7?-u>r-i/:7*u-k ^v^i/^uy 

(7-te#-;i/fSfJ3l) , #U*-#*-K 

tf&tftbJv, ^F(C-?-<Z)^^aK (ASTMD64 8, 
18. 6 k g/c m2 ) 1 4 O'C^TCO^^^KST' 

[ooi i] ffl^e.n&»^tiwii:LT(i. 
tfywm. 755 kiwi, ^^aauft ^»»fe>*u 

iR^«2aRi:(Df|fM©v^T' : fo 

r t p ©s&s^HST-r So * tc.mwm<mmt lx 

14. ^m.omk^--H^\zM^u- My?-®*.*. L 
^SZli:^TgS. 

[0 0 12] ±IB3frf fcS8i*l i: ^^'ttx yzf^tfrbft 
=T;b7 ^77*a>v K®ISStau J: e> tc 



O " • 



(3) 



4 



fgsp 6 - 8 6 8 4 1 



3 



i^4x>^s:j»bu z-tizmmmtt^u \z*^td%mz.ym-zt\z>o ^©n& H^tc^^ft: 

[0013] ±iB^u^'b'y*©^b»6©fiii4 o~ ^^fr^£*©&^5S^£&&o 

8 0 v o 1 U\ *fc^U :/l^©^J»h [0 0 2 1] i©flneBWR&«B#Lfc* **- h 9 U- 

[0 0 14] ±8B*m&fflv^T^7^v KSrfiS^-t* * **©x>:75(t>KHJfe;!<ft*£i:K*6*. *V^* 

««Jti , ««Wfe«»L'T^9^y RPRtWK©»aW* 10 »Cn%*^5^vK10««»6)*i*. ^7^F 

1 zvttmtiammi*. ion ^^^ittfc^oT^sc'e, 

[00 15] «?V^i©^aWllCr— ■^©^'U^'l/ [0022] JJBR8jK:.koTo<*>*vfe*:7:7 

y2^wxttiit5. zl©b& £*7u?w© ^vK«, x>:/9#K:5Sv*»#©^ia»ixrt*B*cH 

*u «f*»*iftii^u -f \sv 2 ©awbiwii©* wjw. t [0023] ±iE»B56fc«ttstm^^^ * * comz 

h9>dr^jco~9o* ©^H-r-ffla^ic^M-rs.te) 20 : 3Httf9gf*£ffe« - **ia8. *-h?i/-?"© 

[0 0 16] &vvtf, ;6i«(^JCJl^LTx>^®jaK «5aW*©^»BK-A 



[0018] * fc, 3©^31! 5 tC«U -£©P»3® 5 a IC (££09 1 ) SE^©* K£*HHT*3*iJ: U fc/h 

£*it^-s>„ £^c. z:© <fc e> 5 ±&mm}B ;&-iK>itta-tf:/^K#u*-#*-hfc-£«S* 

i±^®i;LT©^-h^^-y8p»gtClR«?)e>tlTVN-&. ti«16 0Vo 1% #42 2 0g/m2 ©yy^U 

Z©]^M5©|«C^e»*4£i£iU ^©SSP ^f-^^tlfe. 3©^y^l/**©Vhy>y?*© 

t* i ©psp i a s«§y 5 ©pgp 5 b izm±u nam 40 1 3 a t;t?*&. z©^y zf 1 8 0 

lT*M^#4©rt®£Me>£t*>Ktfc^5£^ iCKfiWU ±lS&«ti©*i5lC a^ftfega.^* 

[0019] r.©WC% iifia^»K«S:m»S-ttT, [002 5] CI©^«^#£!II 3 tC^-T-fc O * )V 

ywv^wrpirtiwnffi't*. 3©i^©»PE^^bT n^-h^-^Atu mm^mmmiL<m 

7K^--T;i/^i: , ©M#:'eS>oT : fo<}:^o rtffitfcl0kg/cm2 jciDEEU KUt2 7 0TCICl# 

[0020] ifflwuctot "fm&mtt-i cozmt moma& l tz&.mp u 

33«fc^y ^u^tttfflBFWBKi'aiSfci:*^ SHR*«> 50 [0 0 2 6] iCJ^Kl/tW&ftfei^yvy Kliu 



[0 0 17] 7£^T% Z\oyf>mfmW4 5:ll|3tC^-tJ: 
B5 a li±fE^^#4 ©^ffii: 1 mmgg©r» 
^iBWt-rs^v K©^ffi©^S:iE«fca?L/fc%© 



30 



O^flteW^s^i* s^p©in^©MS- d) 

A>E>CSB. (A>D>B) 
[0 0 24] 



u 



(4) 



±ffij* *;W\<y K©Sffi*^2 0 0 gT'&£><DlzML 1 6 

m<&t~ *- v/vB i o a (DftmmiEte e &«?e> 3 

[0027] oam 1 ) * -tfywmz. LTMZ 0 . 

3-f >^©t)©Sffl^fcJeWttH8fi0!Il fcHCKLT. 

l CDir^-f^v K© 7 0 %T-&ofc„ 
[0 0 2 8] 

3;ftT^.g><zn:% SSKjWBK, max, ffiEtf 



10 



M¥ 6 - 8 6 8 4 1 



[01] *»W©^CfeV^T^iRJ»eft.*o<Si 

D92] M&&*®mVnS^%fl--- 

[0 3 ] tf^K^S^&^Ufc^&aVrei 

[04 ] i?77*^ K©«WfiBBnf*S. 

-7. s-mm* 5a-« 5b- 

9-S8flc 9a-PSP, lO-^^vK, 10 a- 



II] 



[02] 





-4; -f-ttj&jf;* 



[03] 



[04] 



